Model mice for tissue-specific deletion of the manganese superoxide dismutase (MnSOD) gene.
Manganese superoxide dismutase (MnSOD) is the enzyme that converts toxic O(2)(-) to H(2)O(2) in mitochondria. Previous reports showed that a deficiency of MnSOD in mice was neonatal lethal. Therefore, a model mouse was not available for the analysis of the pathological role of O(2)(-) injuries in adult tissues. To explore an adult-type model mouse, we designed tissue-specific MnSOD conditional knockout mice using a Cre-loxp system. First, we crossbred MnSOD flox mice with transgenic mice expressing Cre recombinase under the control of the chicken actin promoter (CAG). We confirmed that CAG MnSOD knockout mice were completely deficient in MnSOD and died as neonates, validating the use of the Cre-loxp system. Next, we generated liver-specific MnSOD-deficient mice by crossbreeding with Alb-Cre transgenic mice. MnSOD activity and protein were both significantly downregulated in the liver of liver-specific MnSOD knockout mice. However, no obvious morphological abnormality was observed in the liver when biochemical alterations such as lipid peroxidation were not detectable, suggesting a redundant or less important physiological role for MnSOD in the liver than previously thought. In the present study, we successfully generated tissue-specific MnSOD conditional knockout mice that would provide a useful tool for the analysis of various age-associated diseases such as diabetes mellitus, Parkinson's disease, stroke, and heart disease, when crossbred with tissue-specific transgenic Cre mice.